With the diminishing rate of natural fish resources globally, a reasonable percentage of fish and fish products supply now comes from aquaculture. However, quality production is highly required for sustainable demand and supply. It is in view of the aforementioned that this study was designed to examine the quality status of Clarias gariepinus in relation to pathogenic bacteria in two fish farms in Kumbotso Local Government Area of Kano State, Nigeria. 66 Clarias gariepinus with bodyweight 17g -215g were randomly sampled from July to December 2012 followed by the isolation and identification of different pathogenic bacteria from skin and gill. A total of 132 samples comprising skin (1cm 2 ) and gill (1g) were subjected to microbiological assays in the laboratory following standard procedures. 
INTRODUCTION
On a global scale, fish and fish products are the most important source of protein and it is estimated that more than 30% of fish for human consumption comes from aquaculture (Hastein et al., 2006; Yagoub, 2009; Adebayo et al., 2012) . Fishery products are important not only from a nutritional point of view, but also as an item of international trade and foreign exchange earner for a number of countries in the world (Yagoub 2009; Adebayo et al., 2012) . Fish and shell fish are highly perishable and prone to vast variations in quality due to difference in species, environmental habitants, feeding habits (Yagoub 2009 and Adebayo et al., 2012) In addition, they can also function as carriers of microbial and other health hazards (Yagoub 2009 , Adebayo et al., 2012 .
Aquatic bacteria that infect fish belong to three groups: the Gram-negative bacteria (most common), Gram -positive bacteria and acid-fast bacteria, which are obtained from food or from the environment. Gram-negative bacteria cause most of the diseases in tropical fish. Several workers have conducted investigations on these bacteria (Ducencic and Candan, 2003; Kar and Ghosh, 2008) , some of which are opportunistic pathogens (Schmidt et al., 2000) while others are obligatory pathogens (Tendencic, 2004) .
Fish contamination can be linked to raw material, personnel, processing tools such as forklifts through leakage, opening in building and pests. Some pathogens may even become established in the processing plants from niches where they can survive for a long period of time (Adebayo et al., 2012) . The tissue of a healthy fish is normally considered sterile until after bacterial invasion that leads to spoilage. According to Adams and Moses (2008) , the normal bacterial load of the surface slime of fish can range from 10 2 -10 7 cfu/cm 2 and the gills and intestines can range up to 10 3 and 10 7 cfu/g respectively. The maintenance of quality is of utmost importance in production and trade of fishery product. Most of current quality control techniques are time consuming and cumbersome (Yagoub, 2009 , Adebayo et al., 2012 .
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Although only a few infectious agents in fish are able to infect humans, some exceptions exist that may result in fatalities (Adebayo et al., 2012) .
However the greatest risk to human health is due to the consumption of raw or insufficiently processed fish and fish products (Yagoub, 2009; Adebayo et al., 2012; Adedeji et al., 2012) . Thus, the aim of the study was to determine the quality status of C. gariepinus in Fagam fish farm and Khasu integrated fish farm of Kumbotso local government area of Kano state, Nigeria.
MATERIALS AND METHODS

Study Sites
Fagam fish farm and Khasu integrated fish farm are found in kumbotso Local Government Area, Northwest Nigeria. 
Collection and Processing of Fish Samples
Live Cultured African Clarias gariepinus were collected from 2 farm ponds. 66 samples of Clarias gariepinus with body weight range between 17g and 215g were randomly collected from different locations using hand nets. Sampling was done between 7.00 -9.00 am on each occasion at periodic interval of seven days for a length of six months. Fish samples were transported in clean polythene bags directly to the Postgraduate Laboratory of Biological Science Department, Bayero University Kano within 2 hours of sampling.
Sampling Preparation
Bacteria isolated from each specimen were obtained from skin and gill samples by macerating aseptically 1cm 2 of skin and 1g of gill separately and swirled in 10 ml distilled water (Emikpe et al., 2011) .
The stock solution was serially diluted to 10 folds in 9 ml sterilized peptone water (Merch). A quantity of 0.1 ml of each dilution was inoculated in Petri dishes of Nutrient Agar and MacConkey agar in duplicates and incubated for 24 -48 hours at 37 o C. All the samples were replicated on different media and the plates were then incubated at 37 o C for 24 -48 hours. The bacteriological media viz: Nutrient agar, MacConkey agar, Eosin Methylene blue agar, Salmonella-Shigella agar, Mannitol salt agar and Blood agar were prepared according to manufacturer's instructions. The media were sterilized at 121 o C for 15 minutes in an autoclave (Gallemkamp) and were poured into sterilized disposable dishes (Antec diagnostic). Sterility of the media was confirmed by incubating two uninoculated plates (control) with the inoculated plates. The uninoculated plates were always examined to show no evidence of bacterial growth. Any uninoculated plate that showed evidence of bacterial growth was discarded. The colony count per 1cm 2 and 1g of skin and gills was determined using standard method (APHA 1999). The colony count was calculated by dividing the bottom of the Petri dish into four and the sum of bacterial count was multiplied by the dilution factor and divided by the volume of the inoculums. Each distinct colony was further sub cultured on freshly prepared Nutrient agar and MacConkey agar for evaluation of purity and colonial morphology. The isolates were subjected to Gram stain to determine their Gram reaction. Biochemical tests were carried out as described by Cheesbrough (2010) to determine the identity of bacteria isolates with reference to Bergeys Manual of Determinative Bacteriology.
Statistical Analysis
Descriptive statistics involving the use of tables, percentages and mean values were used to present the data collected while inferential statistics such as Chi-square test was used to determine the variation of isolates between the two farms.
RESULTS
The results (Table 1) of isolates from skin and gills of Clarias gariepinus from 2 fish farms in Kumbotso LGA of Kano state, Nigeria, shows a total of 129 bacterial isolates belonging to 5 genera viz. Escherichia, Staphylococcus, Pseudomonas, Salmonella and Enterobacter as recovered from 66 samples of fish. Escherichia coli (54.27 %) were the most prevalent species identified, followed by Staphylococcus aureus (22.48 %). Pseudomonas aeruginosa (10.85%), Salmonella paratyphi (9.30%), and Enterobacter aerogenes (3.10 %) were the least from the bottom.
The results of the mean aerobic count ( ). The distribution of pathogens bacteria on skin and gills of Clarias gariepinus was close to somewhat uniform (+) for all the isolates and for the skins and gills except for Enterobacter aerogenes observed to present in gills (+) and not on the skin (-). 
DISCUSSION
Fish in their natural habitat may not be free from bacteria infestation but the rate however is highly dependent on some key environmental and climatic factors as well as the species of fish and bacteria in question. Certain environmental factors tend to encourage the rate infestation while others instead affect bacteria survival and development negatively. The timings of bacteria infestation on fish is also to some extend controlled by seasonal changes with the consequent changes in climatic conditions. Keeping aside the natural habitat and considering the findings from these artificial fish habitat, one may not be out of place to conclude that the presence of these bacteria from skin and gills may be attributed to poor sanitary conditions under which the fishes are cultured in the ponds. This may occur as a result of the low number of pond keepers probably because the farm owners will like to maximize profit by keeping staff trend as low as possible. The idea is usually to make optimum output from the few workers which sometime proof abortive over time. Even when the worker's performance is highly rated, experience may be a major shortcoming because the farm owners also stay away from employing well-trained aquaculture personnel. This may further have its way on the type of feeds being ministered to the fishes. When indiscriminate use of feeds is introduced, the consequence can also be seen on the rate of bacteria infestation. Another potential candidate for prevalence of bacteria in a fishpond could be the irregular draining of ponds: a situation that provides favourable condition for bacteria reproduction and development in their host bodies. The hygienic level of a fishpond begins with the mangers. This is because man is the major cause of problems to his own environment. Therefore, human entry to the fishpond must be well screened to ensure the safety of the inhabitant and where possible restrict the number of people that visit the pond because the findings from this study may probably be as a result of unrestricted entry to the ponds by the public. The use of bare hands when feeding the fishes by the farmers is also likely to have contributed to the observed bacteria pathogens and perhaps the use of dirty equipments such as hand nets or cast nets when catching the fishes. The highest means of Aerobic Plate Count (APC) from 1cm 2 of skin was from Fagam fish farm with 2.24 x 10 3 cfu/cm 2 and 1.26 x 10 4 cfu/g of gills from Khasu integrated fish farm (Table 2) , while the highest MPN/cm 2 of Escherichia coli from skin of C. gariepinus was 8.75 and 7.57 for gill, both from Fagam fish farm. (Table 3 ). Both APC and MPN/cm 2 were within the recommended limit of < 5 x 10 5 for Aerobic Plate Count and < 11 for MPN/cm 2 set standard by International Commission for Microbiological Specifications for Food (ICMSF, 2007) . This may be an indication that the region is naturally good for fish farming and very little effort can pave the way for high and quality output.
Isolates
Skin Gill Enterobacter aerogenes were not found in all the skin, but were present in gills (Table 4) . Although the bacterial species found in the present study did not cause mortality to the fishes probably because the fishes have strong host defense response yet the species are both opportunistic and pathogenic species which could be involved in causing fish disease (Efuntoye et al., 2012) . In addition, these organisms could also be involved in the transmission of diseases to human beings. Fish and fish products have been reported as vehicles of food-borne bacterial infections in humans (Novotyn et al., 2004 , Hastein et al., 2006 , Efuntoye et al., 2012 . The pathogens might have been introduced into the production process by human healthy carriers through handling as reported by (Emikpe et al., 2011) . The isolates were isolated from apparently healthy fishes indicating that the organisms do not constitute a serious threat to the fishes in the environment studies. However these organisms are of public health significance. Some of the bacteria species recovered in this study were also identified from healthy Clarias gariepinus in AgoIwoye, Ibadan, Oyo State Nigeria (Efuntoye et al., 2012) . Also, a number of investigators have reported the occurrence of pathogenic bacteria in Clarias gariepinus from fresh water aquaculture environment (Ajayi, 2012; Emikpe et al., 2011; Udeze et al., 2012 and Adedeji et al., 2012) . The presence of these bacteria in fish pose a threat to fish consumers as these organisms have been implicated in numbers of diseases.
Escherichia coli strains have been implicated as causative agent of gastro-enteritis and urinary tract infection (Udeze et al., 2012) . Staphylococcus aureus has been associated with different clinical conditions. For instance, it is still one of the most frequently encountered single bacteria species in hospitals and continues to be the common cause of burns and sepsis (Obiazi et al., 2007; Udeze et al., 2012) .
CONCLUSION
Base on the findings from this study, It may not be out of place to conclude that Clarias gariepinus of the two fish farms are of good quality because the aerobic plate count (APC) and MPN/cm 2 and gram were within the recommended limit of < 5 x 10 5 and < 11. Therefore, these farms should be encouraged with technologically advanced equipment to boost their production to meet up with the current demand for fish and their products in the region and world market at large. However, the management techniques should be intensified to ensure absolute absence of any kind of bacteria occurrence observed.
